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We will emphasize the relevance of pesitivity in spin physics, which puts non-trivial model
independant constraints on spin observables. These positivity conditions are based on the pos-
itivity properties of density matrix or Schware inequalities [ oore teansition mateix elemenls in
processes involving several particles carrving a non-zero spin. We will illustrate this important

poind by means of several examples chosen in different areas of particle physics.

First we consider longitudinally and transversely polarized nucleon-nneleon talal eross see-
tions, which invelve three observables oy, Aoy and Aep. Positivity leads to the following
non-trivial inequality among them, |[Aop| < g0 + Aap /2, follilled by low enersy data. In
polarized Deep-lnelastic scattering (DIS), we recall the positivity bound on the Ay asymmetry,
namely [Ay| < VR, where B s the usoal ratio ap foep, Given the small valie of B, Ay is ex-
pected to be not very large and, indeed, recent data from E143 at SEAC and SMC at CERN, do
satiely this condition. Next let us turn to seme co nsiderations on the gluon distributions (GD).
In addition to the two familiar GD, ({2} and AG(2), off-shell gluons generate a longitudinal
(D, denoted by GGy (z) and a transverse (:D), denoted by AGy(z). Positivity provides an upper
boun d on AfGp{z) in complete analogy with the previous case. which can be turned into a
lower bound for 5 (x). Another interesting case is that of a two-bodv exclusive reaction with
spin-1/2 particles, i.o. NN — NN, pp = AA, ele.., Oune can prove Lhe exislence of many
guadratic relations among the spin abservables and when 2ome of them are not measured, one
gets non-trivial inequalities. As an example. in pf —+ AA from the existing data on Apz one
eall exclude a laree value for D oal laree anples. Belurning Lo inclusive production, il we
consider a reaction of the type spinl /2 + spinless — spnl (2 — anything, which is described
in terma of seven spin observables, one can derive several positivity conditions. Finally, the
positivity propertics of the forward qua rh-nucleon clastic amplitude led to a non trivial bound
for the quark chiral-odd distribution A¥(z, Q%) namely, 2|63 (z, Q)] € q(=, Q%) + Aglx,Q%),
which 15 nol allected by QO corrections. Thiz positivity bound can be generalized to the case
ol aff-forward parton distributions and lead to new interssting constraints, very uscful in the
small x-region.
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FIG. 1. Measurements for (a) A} and (b) A¢ from E143 (two
data sets) and SMC as a function of x. Systematic errors are
indicated by bands. The curves show the +R [22] positivity
constramnts. The solid, dashed, and dotted curves correspond to
the 4.5° E143, 7.0° E143, and SMC kinematics, respectively.

Overlapping data have been shifted slightly in x to make errors
clearly visib}
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I. Polarisation P, spin-singlet (metion &, and spin-comelation coefficients Cj; for the reaction fip — AA at 1346 (open sq
¥ MeV /e (black dots}. Data are from Ref. [2].
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